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ABSTRACT
We report the discovery of a new ultra-bright submillimeter galaxy (SMG) be-
hind the Small Magellanic Cloud (SMC). This SMG is detected as a 43.3±8.4 mJy
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point source (MM J01071−7302, hereafter MMJ0107) in the 1.1-mm continuum
survey of the SMC by AzTEC on the ASTE telescope. MMJ0107 is also de-
tected in the radio (843 MHz), Herschel/SPIRE, Spitzer MIPS 24 µm, all IRAC
bands, Wide-field Infrared Survey Explorer, and near-infrared (J , H , KS). We
find an optical (U , B, V ) source, which might be the lensing object, at the
distance of 1.4′′ from near-infrared and IRAC sources. Photometric redshift es-
timates for the SMG using representative spectral energy distribution templates
show the redshifts of 1.4–3.9. We estimate total far-infrared luminosity of (0.3–
2.2)×1014 µ−1 L⊙ and a star formation rate of 5600–39, 000 µ
−1 M⊙ yr
−1, where
µ is the gravitational magnification factor. This apparent extreme star formation
activity is likely explained by a highly magnified gravitational lens system.
Subject headings: galaxies: formation — galaxies: high-redshift — galaxies: star-
burst — infrared: galaxies — Magellanic Clouds
misumi
1. Introduction
Advances in millimeter (mm) and submillimeter (submm) continuum observations pro-
vide a chance to investigate the extreme star formation activity in the early Universe via
observations of submm-bright galaxies (hereafter SMGs; e.g., Blain et al. 2002). In SMGs,
dust grains that are warmed by the formation of young massive stars (total star formation
rate (SFR) ∼ 100 – 1000M⊙ yr
−1) emit strong far-infrared (FIR) thermal radiation (LFIR ∼
1012 – 1013 L⊙), which is redshifted into the submm band at high redshift.
Strong gravitational lensing magnification by foreground galaxies aids detection of the
distant star-forming galaxies. Recent wide field mm/submm surveys have discovered the
ultra-bright population of SMGs. An early result of Herschel-ATLAS reports the detection
of five ultra-bright SMGs (S500µm > 100 mJy) over 14.4 deg
2, and the source counts of
S500µm > 100 mJy are explained by the strongly lensed SMGs (Negrello et al. 2010). The
HerschelMulti-tiered Extragalactic Survey also found 13 candidates of strongly lensed SMGs
(S500µm > 100 mJy) from the 95 deg
2 data (Wardlow et al. 2013). The objects found by
Herschel were selected at the submm and FIR wavelengths shorter than 500 µm, so cannot
1
Herschel is an ESA space observatory with science instruments provided by European-led Principal
Investigator consortia and with important participation from NASA.
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be used to constrain the overall redshift distribution of the number densities. Thus, it is
also important to select strongly lensed SMGs at longer wavelengths in the (sub)mm to
place a constraint on the high-redshift number densities. The South Pole Telescope (SPT)
observations at 1.4 and 2.0 mm provide 20 dust-dominated sources that are brighter than
10 mJy at 1.4 mm in the 87 deg2 field (Vieira et al. 2010). APEX LABOCA (870 µm) and
SABOCA (350 µm) follow-up observations provide 11 dust-dominated sources found from
the 200 deg2 SPT survey constrain a median redshift of z¯photo = 3.0 (Greve et al. 2012).
ALMA observations toward 26 samples in the 1300 deg2 data determine the spectroscopic
redshifts of 23 sources (z¯spec = 3.6; Vieira et al. 2013). These results reveal that SPT-
selected dusty starburst galaxies are a more distant population of strongly lensed SMGs
than Herschel-selected samples (z¯photo = 2.0 and z¯spec = 2.6; Negrello et al. 2010).
It is noteworthy that 1.1 mm data can also select more distant SMGs than Herschel,
and further, that they suffer less from contamination of unlensed synchrotron sources than
SPT surveys. Whereas AzTEC (Wilson et al. 2008a) 1.1 mm observations have put a strong
constraint on the number counts for relatively normal SMGs (e.g. Hatsukade et al. 2011;
Scott et al. 2012), no S1.1mm > 20 mJy SMG has been identified in blank-field surveys
except for Orochi (S1.1mm=37 mJy; Ikarashi et al. 2011). To constrain the bright end of the
1.1 mm counts, it is important to search for ultra-bright SMGs from 1.1 mm data to reveal
the actual number counts in all flux ranges.
In this Letter, we report the discovery of a new ultra-bright SMG behind the Small
Magellanic Cloud (SMC) based on the 1.1 mm observation toward the SMC Wing region
(1.21 deg2) using AzTEC on the ASTE telescope (T. Takekoshi et al., in preparation). We
also investigate the star formation activity and the lensing properties of the discovered SMG
using archival data at various wavelengths. Throughout the Letter, we adopt cosmological
parameters of ΩM = 0.3, ΩΛ = 0.7, and H0 = 70 km s
−1 Mpc−1, and the distance to the
SMC of 60 kpc (e.g., Hilditch et al. 2005).
2. The data
Continuum observations at 1.1 mm toward the SMC were performed with the AzTEC
camera (Wilson et al. 2008a) mounted on the ASTE telescope (Ezawa et al. 2004, 2008) in
Atacama, Chile, from 2008 October 7 to December 26. AzTEC is a 144 pixel bolometer
camera with a bandwidth of 49 GHz and a center frequency of 270 GHz. The angular
resolution is 28′′ in full width at half-maxima (FWHM). We covered a 4.5 deg2 region of the
SMC by connecting four 1.1◦×1.1◦ (position angle of 20◦) patches of raster scans. One of the
patches, centered at α(J2000) = 01h13m00s and δ(J2000) = −73◦00′00′′, is less contaminated
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by dust emission from the SMC than the other three. This allows us to unambiguously search
for extragalactic objects. Pointing observations with quasar J2355−534 were performed every
two hours across the observations. The resulting pointing accuracy applied a pointing model
is better than 3′′ at 1σ confidence level (Wilson et al. 2008b). Uranus was observed once
every night for determining the absolute calibration and the point-spread functions of each
bolometer pixel. Flux calibration error has an uncertainty of 8% (Wilson et al. 2008b). The
noise level is ∼7 mJy beam−1, which is sufficient to detect ultra-bright SMGs (S1.1mm >
35 mJy) over 5σ. The correlated noise removal is made with a principle component analysis
technique (Laurent et al. 2005; Scott et al. 2008), which is optimal for point source analysis.
All of the AzTEC data were reduced using the standard customized data reduction pipeline
written in IDL, which is described in Scott et al. (2008) and Downes et al. (2012). The point
response function after the analysis gives an FWHM of 35′′.
We have access to multi-wavelength data obtained by observations from radio to optical
wavelengths. Radio continuum data at 843 MHz (Turtle et al. 1998) taken with the Molonglo
Observatory Synthesis Telescope (MOST) and at 1.4, 2.8, 4.8, and 8.6 GHz (Filipovic´ et al.
2002; Dickel et al. 2010) with the Australia Telescope Compact Array (ATCA) are available.
Wong et al. (2011) has published a radio source catalog at 0.8, 1.4, and 2.8 GHz using
these data. We also use the Herschel/SPIRE (Griffin et al. 2010) 250, 350, and 500 µm
images taken in the HERITAGE project (Meixner et al. 2010, ; observation ID 1342205055,
observed on 2010 September 24). The catalog and images of Spitzer MIPS (24, 70, and
160 µm) and IRAC (3.6, 4.5, 5.8, and 8 µm) are provided by the SAGE-SMC program
(Gordon et al. 2011). The Wide-field Infrared Survey Explorer (WISE; Wright et al. 2010)
has 3.4, 4.6, 12, and 22 µm data for the all sky. Near-IR point source catalog and images
of J , H , and KS bands were obtained by the SIRIUS camera on the IRSF 1.4 m telescope
(Kato et al. 2007). The optical photometric catalog of U , B, V , and I bands is available
from Zaritsky et al. (2002), which is obtained by the Las Campanas Swope telescope and
the Great Circle Camera. The spatial resolutions of each observation are summarized in
Table 1.
3. Results
We select candidate ultra-bright SMGs from the 1.1 mm continuum image of the SMC
Wing region. We require ≥ 5σ (∼35 mJy) for detection, and exclude seven sources that
have been identified as massive star-forming regions in the SMC. Consequently, the 1.1 mm
continuum image in the SMCWing region contains two extragalactic candidates with 1.1 mm
flux densities above 35 mJy and no counterparts embedded in the SMC. We denominate these
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sources as MM J01115−7302 and MM J01071−7302 (hereafter MMJ0111 and MMJ0107).
We use SIMBAD to search for the counterparts of the two candidates. MMJ0111, which
is located at α(J2000) = 01h11m32s
·
4 and δ(J2000) = −73◦02′12′′ (1.1 mm flux density of
48.4±8.2 mJy), is listed in the 6dF Galaxy Survey catalog (g0111325−730210, Jones et al.
2009), and the redshift of the galaxy is z = 0.06660. Mahony et al. (2011) classify the
galaxy as a radio-loud active galactic nucleus (AGN), based on identification of the optical
counterpart of the Australia Telescope 20 GHz Survey source.
The other 1.1 mm source, MMJ0107, located at α(J2000) = 01h07m03s
·
7 and δ(J2000) =
−73◦02′02′′ has a 1.1 mm flux density of 43.3±8.4 mJy. Possible systematic bias imposed by
confusion noise is estimated by a simulation in which we place a 45 mJy point source in the
signal map and extract it, and we repeat this 30,000 times. We find the mean extracted flux
of 45.0±6.7 mJy, suggesting that the flux boosting caused by confusion noises is negligible
at this flux level. We found no clear counterpart in SIMBAD. We use the multi-wavelength
data toward MMJ0107, and find counterparts in the radio to near-IR. Figure 1 shows the
multi-wavelength images at the position of MMJ0107. The flux densities are summarized
in Table 1. Among the radio bands we identified a counterpart only at 843 MHz. We also
find submm and IR counterparts in the SPIRE (250, 350, 500 µm), MIPS 24 µm and the
four IRAC bands. The Spitzer/IRAC source is located at α(J2000) = 01h07m02s
·
45 and
δ(J2000) = −73◦01′59′′
·
6. A near-IR (J , H , KS) source at α(J2000) = 01
h07m02s
·
40 and
δ(J2000) = −73◦01′59′′
·
5 is closely associated with the Spitzer source. The IRAC and near-
IR objects have astrometric errors including the statistical and systematic errors of 0.3 and
0.2 arcsec respectively, therefore the centroid positions of the IRAC and near-IR objects
are in agreement within the positional uncertainties. On the other hand, an optical (U , B,
and V ) source at α(J2000) = 01h07m02s
·
08 and δ(J2000) = −73◦01′59′′
·
3 is located 1.7′′ and
1.4′′ away from the IRAC and near-IR sources. Given the UBV astrometry of 0.7′′, the
positional offsets between the UBV object and near-IR and mid-IR objects are significant,
so the optical object is a possible lensing galaxy, because a lensing object is typically located
within a few arcsec (Rix et al. 1994; Negrello et al. 2010) for a galaxy–galaxy lens system.
The 1.1 mm and submm emissions may arise from cold (∼20 K) dust in the molecular
cores residing in the SMC or the Galaxy. If MMJ0107 were located at the SMC, the spatial
extent of the 1.1 mm source (≤ 35′′) would require the source size of <10 pc, which can be
a compact molecular cloud in the SMC. We estimate the dust temperature and gas mass
assuming a molecular cloud in the SMC using the 1.1 mm to 250 µm data. We use dust
emissivity κ250µm = 5 cm
2 g−1 (Li & Draine 2001), index of emissivity β = 1.5, and a gas-
to-dust ratio of 700 (Leroy et al. 2007). As a result of single component χ2-fitting, we get a
dust temperature of 9.9± 0.3 K and gas mass of (6.5±0.8)× 105M⊙. However, it is unlikely
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that the 10 K dust component dominates in the scale of a molecular cloud (Bot et al. 2010).
Additionally, HI distribution (Stanimirovic et al. 1999) around MMJ0107 has no local peaks
at the velocity of the SMC, implying that no molecular cloud exists. Therefore, MMJ0107 is
not likely to be located at the distance of the SMC. The dust temperature of 10 K might also
be explained by a molecular cloud core in our Galaxy. In the SMC Wing region, however,
there is no strong concentration of Galactic I gas, which is unnatural for a Galactic source.
We estimate the photometric redshifts by spectral energy distribution (SED) fitting of
template galaxies. We use four SED templates of galaxies: nearby starburst galaxies Arp 220
and M82 (Silva et al. 1998), averaged SED of 76 SMGs (Micha lowski et al. 2010), and the
well-known lensed galaxy SMM J2135−0102 (Swinbank et al. 2010). We use the multi-
wavelength data set at wavelengths longer than 20 µm: MOST, ATCA (for upper limit),
AzTEC/ASTE, Herschel/SPIRE, and Spitzer/MIPS (70/160 µm for upper limit) and WISE
W4 for SED template fittings. We do not use the optical data due to the significant offset
from near-IR and mid-IR objects implying the lensing galaxy. We also do not use the near-
IR and mid-IR photometric data because these bands strongly depend on stellar synthesis
models and dust extinction, and may possibly be contaminated by the foreground lensing
object.
Figure 2 shows photometric redshift estimates. The estimate using the M82 template
gives a photometric redshift of z = 3.77+0.13
−0.14 and a FIR luminosity of LFIR = 1.9
+0.3
−0.3×10
14 L⊙,
which shows the largest redshift and luminosity, and the least reduced-χ2 value among all
templates. The errors indicate the 68.3% confidence intervals for statistical errors without
consideration of systematic bias by the template selection. The result of Arp 220 fitting
shows z = 2.84±0.09 and LFIR = 1.3
+0.1
−0.2 × 10
14 L⊙. The averaged-SMGs template shows
z = 2.80±0.09 and LFIR = 1.2
+0.2
−0.2 × 10
14 L⊙, although the SED at z = 1.47 ± 0.04 and
LFIR = 3.4
+0.0
−0.2 × 10
13 L⊙ is also probable. The best-fit SED of the averaged SMGs is in
good agreement with near-IR and mid-IR bands. The SMM J2135−0102 template shows
z = 2.34+0.09
−0.10 and LFIR = 4.4
+0.4
−0.5 × 10
13 L⊙. Thus, the photometric redshift estimated using
the four SED templates ranges 1.4–3.9 and FIR luminosity of (0.3–2.2) × 1014 L⊙. The
excesses of the 843 MHz photometry to the best-fit SED models are quantified by q-value,
which is defined as q = log10(LIR[L⊙]/3.75 × 10
12/Lν, 1.4 GHz[L⊙ Hz
−1]) (Micha lowski et al.
2010). The q-values are estimated to be 2.07±0.130.10 for M82, 2.16±
0.13
0.10 for Arp 220, 2.16±
0.13
0.10
and 2.24±0.130.10 for the averaged-SMGs (z = 2.80 and z = 1.47, respectively), and 1.89±
0.13
0.10 for
SMM J2135−0102, respectively. The q-values of MMJ0107 are consistent with the dispersion
of typical SMG samples, but relatively lower than the mean value (2.32±0.04, dispersion
0.34; Micha lowski et al. 2010). This may imply the existence of a radio-loud AGN, although
this can also be explained by the photometric error of the 843 MHz data by confusion of
unresolved radio sources, or enhancement of synchrotron emission expected for a spatially
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extended starburst (e.g, Lacki & Thompson 2010).
Here, we investigate the SFR of MMJ0107 from the FIR luminosity, following:
SFR(M⊙ yr
−1) = 1.73× 10−10LFIR(L⊙),
which is a scaling law determined from local starburst galaxies (Kennicutt 1998). The
inferred range in FIR luminosity corresponds to an SFR of 5600–39, 000M⊙ yr
−1. This
extremely high SFR is unphysical, and can be accounted for by strong lensing magnification
of a galaxy–galaxy lens system, although the SFR can be overestimated due to dust emission
powered by an AGN. If we assume the maximum magnification factor µ∼40, which has been
reported by the Sloan Lens ACS Survey (Newton et al. 2011), this reduces the intrinsic
SFR of . 140–1000 M⊙ yr
−1, which is similar to those often found in unlensed SMGs and
ULIRGs. Accordingly, an active star-forming galaxy highly magnified by a gravitational lens
is the most likely explanation for MMJ0107.
4. Discussion
We found one ultra-bright SMG in the 1.21 deg2 field, corresponding to a number density
of 0.83±0.83 deg−2 (S1.1mm > 43 mJy). In addition, 1.1 mm deep surveys by the AzTEC in-
strument toward GOODS-N (Perera et al. 2008), SSA22 (Tamura et al. 2009), Lockman Hole
(Austermann et al. 2010), GOODS-S (Scott et al. 2010), ADF-S (Hatsukade et al. 2011),
SXDF (Hatsukade et al. 2011), and COSMOS (Aretxaga et al. 2011) found only one ultra-
bright SMG (Orochi, 37.3± 0.7 mJy; Ikarashi et al. 2011) in a total area of 2.0 deg2. Thus,
the cumulative number counts at S1.1mm > 35 mJy are approximately 0.63±0.44 deg
−2 (i.e.,
two sources in a 3.2 deg2 region). Here we compare this to the number count of ultra-bright
galaxies detected by Herschel-ATLAS SDP sources. Since the 500 µm to 1.1 mm flux ratio
of MMJ0107 (∼4) is smaller than those of Herschel-ATLAS SDP sources (5–8; Lupu et al.
2012), assuming the flux ratio of 4 as the lower limit, the flux density of 35 mJy at 1.1 mm
corresponds to 140 mJy at 500 µm. There are four lensed SMGs that have flux densities
of > 140 mJy at 500 µm in Herschel-ATLAS SDP field of 14.4 deg2 (Negrello et al. 2010),
corresponding to a cumulative count of N(S500µm > 140mJy) = 0.28±0.14 deg
−2. We
also compare the 1.1 mm number density with the 1.4 mm one of SPT (Vieira et al. 2010).
Scott et al. (2012) estimated the 1.1 mm counts using 1.4 mm data assuming a spectral index
of α = 2.65. The flux density of > 35 mJy at 1.1 mm corresponds to 19 mJy at 1.4 mm.
The number density of dust-dominated sources is N(S1.4mm > 17mJy) = 0.14±0.05 deg
−2.
Accordingly, the number density of 1.1 mm selected ultra-bright SMGs is consistent with
500 µm and 1.4 mm counts.
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We pointed out that the UBV object located at 1.4′′ away from near-IR counterparts
can be the lensing object. In this case, the decrease in the flux at U band is caused by the
4000A˚break, and the redshift of the lensing object can be . 0.1. On the other hand, it is
also possible that the near-IR emission arises from the lensing galaxy, although it is hard to
estimate the photometric redshift because of the lack of a spectral feature in observed near-
IR bands. Alternatively, we estimate the redshift of the lensing object using a well-known
correlation between K-band magnitude and redshift (K–z relation) for the radio-selected
massive elliptical galaxies (Willott et al. 2003, the K-band luminosity between 0.3 and 14
L⋆). The K-band luminosity range is reasonable for lensing galaxies: for example, strong
lensing systems Herschel-ATLAS SDP 9, 17, and 81 (Negrello et al. 2010) have the observed-
frame K-band luminosities of (3.5±0.8)× 1011, (6.4±1.4)× 1011, and (2.43±0.03)× 1011 L⊙
including the k-correction (Mannucci et al. 2001), respectively. The luminosities correspond
to 2–6 L⋆ for the local luminosity function (1L⋆ = (1.1±0.1) × 10
11 L⊙; Kochanek et al.
2001), respectively. If we assume that the lensing galaxy of MMJ0107 is similar to ellipticals
observed by Willott et al. (2003), then KS = 17.23±0.25 observed for MMJ0107 gives a
redshift of 0.9±0.2. Therefore, the near-IR object can also be the lensing galaxy. In this case,
the UBV object would be unrelated with this lens system, or even might be an interacting
galaxy associated with MMJ0107 at z ∼ 3, if the decrement at U band is attributed to the
Lyman break. However, due to the lack of short wavelength data, it is difficult to further
discuss the lensing object and the intrinsic properties of MMJ0107. Additional near-IR and
optical observations are needed.
5. Conclusion and Future Prospects
In this Letter, we have reported a new ultra-bright SMG behind the SMC. The 1.1 mm
flux density of MMJ0107 is 43.3±8.4 mJy, making it one of the brightest SMGs found in
AzTEC/ASTE 1.1-mm continuum observations. The SED fittings of MMJ0107 show the
redshift of 1.4–3.9 and the FIR luminosity of (0.3–2.2)× 1014 µ−1 L⊙, which corresponds to
the SFR of 5600–39000 µ−1M⊙yr
−1, suggesting that MMJ0107 is a highly magnified lensed
SMG. Further spectroscopic observations of mm/submm emission lines for MMJ0107 will
allow us not only to determine the redshift, but also to estimate the mass and physical state
of the cool gas components, which makes it possible to constrain the star formation activities
in MMJ0107.
This study demonstrates that a high-redshift galaxy can be reasonably separated from
foreground objects through multi-band photometry, as described in Section 3. Further inves-
tigation in existing mm/submm data taken toward nearby galaxies and Galactic star-forming
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regions allows us to find more ultra-bright SMGs, which will improve the statistics of the
brightest part of the number counts.
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Fig. 1.— Multi-wavelength views of MMJ0107. Left: false color image of Herschel/SPIRE
(500, 350, and 250 µm for red, green, and blue, respectively) is shown with contours of
AzTEC/ASTE 1.1 mm (black, 3σ, 4σ, and 5σ). The green cross and circle show the position
(cross length corresponds to the pointing error) and FWHM beam size of the 843 MHz
source. Center: false color image of Spitzer/IRAC (8, 4.5, and 3.6 µm for red, green, and
blue, respectively) is shown with contours of Herschel/SPIRE 250 µm (red, 0.1, 0.15, and 0.2
Jy beam−1) and Spitzer/MIPS 24 µm (blue, 0.5, 0.7, and 0.9 MJy sr−1). Right: KS-band
image by SIRIUS/IRSF is shown with contours of Spitzer/IRAC 3.6 µm (red, 0.2, 0.4, 0.6,
and 0.8 MJy sr−1). The blue cross and circle show the position (cross length corresponds to
the astrometric error) and seeing size of the U -, B-, and V -band source.
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Fig. 2.— Result of SED fitting. Top: the reduced-χ2 value of each template SED fittings
with redshift. Bottom: the photometric data points of MMJ0107 and template SEDs that
minimize the χ2 values. Filled circles and down-pointed triangles are the flux densities and
upper limits fit with the SED templates of SMGs, respectively. Open circles are the flux
densities that are not used for fitting with the SED templates. Squares are the flux densities
of the candidate lensing galaxy, which has significant positional offsets from the near-IR and
mid-IR sources.
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Table 1: Flux Densities of MMJ0107
Instruments Band Flux Density Beam Size Reference
(Ultra-bright SMG)
MOST 843 MHz 2.7±0.7 mJy 45′′ 1
ATCA 1.42 GHz < 2.1 mJya 20′′ 1
2.37 GHz < 1.2 mJya 30′′ 1
4.8 GHz <1.5 mJya 35′′ 2
8.64 GHz <1.5 mJya 22′′ 2
AzTEC/ASTE 1.1 mm 43.3±8.4 mJy 35′′ 3
SPIRE/Herschel 500 µm 172±28 mJy 36.3′′ 4
350 µm 233±37 mJy 24.9′′ 4
250 µm 203±32 mJy 18.2′′ 4
MIPS/Spitzer 160 µm < 830 mJya 40′′ 5
70 µm < 49 mJya 18′′ 5
24 µm 1938±170 µJy 6′′ 5
IRAC/Spitzer 8 µm 265±40 µJy 2′′ 5
5.8 µm 348±47 µJy 1.9′′ 5
4.5 µm 277±69 µJy 1.7′′ 5
3.6 µm 219±17 µJy 1.7′′ 5
WISE 22.1 µm (W4) 2511+802
−608 µJy 12.0
′′ 6
11.6 µm (W3) 360.3+88
−70 µJy 6.5
′′ 6
4.6 µm (W2) 213.9+12
−11 µJy 6.4
′′ 6
3.35 µm (W1) 194.6+8.0
−7.7 µJy 6.1
′′ 6
SIRIUS/IRSF 2.14 µm (KS) 85.5
+32.5
−23.6 µJy 1.1
′′ 7
1.63 µm (H) 59.5+16.8
−13.1 µJy 1.2
′′ 7
1.25 µm (J) 43.5+13.3
−10.2 µJy 1.3
′′ 7
(Lens candidate)
GCC/LCST 0.55 µm (V ) 10.7+2.2
−2.4 µJy 1.5
′′ 8
0.45 µm (B) 10.0+2.3
−1.9 µJy 1.5
′′ 8
0.37 µm (U) 4.0+2.5
−1.5 µJy 1.5
′′ 8
a3σ upper limit.
References. — (1) Wong et al. (2011); (2) Dickel et al. (2010); (3) this paper; (4) Herschel archive data;
(5) Gordon et al. (2011); (6) Wright et al. (2010); (7) Kato et al. (2007); (8) Zaritsky et al. (2002).
